Hormonal crosstalk with calcium channel blocker during implantation.
The site specific action of the calcium channel blocker diltiazem in blocking prostaglandin synthesis and hence causing blastocyst implantation failure has been previously described. Based on this understanding it was important to learn if this pathway was under the control of the fine balance in estradiol-progesterone (E2-P4) milieu, considered to be of the utmost significance for effective implantation. In the current study the circulating E2-P4 levels were monitored on the first 6 d of pregnancy at various time points using sensitive chemiluminescence based assays. Next, diltiazem was administered intra-luminally into the uterus at 10-20 h prior to implantation as this time has been previously implicated to be when the best anti-implantation activity of diltiazem can be observed. Following this, the E2-P4 in peripheral circulation was again monitored. On d 6 (post implantation) the implantation sites were observed in the uterus of both diltiazem treated and untreated groups using Chicago blue dye and correlated to the hormonal activity. The levels of both estradiol and progesterone were very similar in both untreated and diltiazem treated groups during and post implantation. However complete implantation failure was noted in the diltiazem treated group whereas prominent implantation sites were observed in the untreated animals. Thus, the previously reported inhibition of blastocyst implantation cascade by calcium channel blockers during the 'implantation window' seems to be an independent mechanism interfering with uterine receptivity without any direct estrogen-progesterone control and further studies to understand its regulation need to be performed.